Their quantitative features depend sensitively on the scattering from the surface layer.
The first detailed interpretation of such profiles is proposed for the (100) face of tungsten. X • ' r ------"I r -----.. This work was supported in part by the Joint Services Electronics Program (Army, Navy, and Air Force) under Contract DAAB-07-67-C-1099. - 
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In recent work we have presented a heuristic derivation , a 2 3 perturbation^theory analysis , and a matrix-inversion analysis of the inelasticcollision model for the evaluation of the intensity versus energy profiles of low-energy electron beams diffracted from crystal surfaces.
In this letter
we summarize the major results of our analysis and note their consequences for the interpretation of experimental data.
Interest in this topic is due primarily to the fact that despite 4 both numerous experimental measurements of intensity profiles since 1927 , Our analysis also reveals the critical importance for the interpretation of LEED profiles both of strong inelastic-collision damping and of the electronic inequivalence of the '"surface1 1 and "bulk" layers of even a chemically clean surface. Both of these effects previously have been regarded as "unimportant"
in the current theoretical literature^ on multiple-scattering descriptions of LEED intensities.
1 The essential concept underlying the inelastic-collision model is that the damping of the elastic wave field of an incident electron, due to its excitation of plasmons and incoherent electron-hole pairs, is the dominant feature of its motion in a solid which restricts its (elastic) penetration 1 1 9 into the solid to a depth of about 5=10 A. In this limit,/' the energy widths and maximum intensities of the diffraction peaks are determined primarily by the damping length rather than by the lattice potential of the solid. The analytical formulation of the inelastic=collision model is achieved by using 13 a propagator formalism to describe the multiple scattering by the lattice.
The new feature of the model is the use of electron propagators associated with 20 a (uniform) interacting electron fluid f rather than those associated with 13 1"3 noninteracting electrons . The final result is an expression for the intensity of a given LEED beam as a function of (1) its energy, E, (2) its momentum parallel to the surface of the crystal, k.u ; and (3) the ion-core H i partial-wave scattering amplitudes and (energy-dependent) electronic proper self energy characteristic of the target.
In this letter we consider only the (00) diffracted beam using a 2 simplified, semiphenomenological version of the inelastic-collision model in which the ion-core scattering is described by an s-wave scattering amplitude t(E) -{exp [2iS(E)} » l}/2ik(E) [1] and the electronic proper self energy is taken to be [2] in which V q is the electron inner potential and F'(E) prescribed damping length, X , by is related to a -3-
The propagation wave vector in the solid is determined by energy and k|| conservation via
Equation [4] leads to a complex propagation constant, ^ + ik^ 2 > f°r motion normal to the surface of the crystal.
The intensity of the (00) diffracted beam is a function of the beam parameters, E and kjj, and of the material parameters óg,óg, and A subscript S is used to designate the phase shift associated with ion cores in the surface layer and a subscript B to designate the remaining "bulk" 1 13 ion core phase shifts. It is given by '
in which d denotes the distance from the surface of the layer labeled by v V [v = 0 denotes the surface layer]. The self-consistent layer scattering 1 13 amplitudes T^ satisfy a set of coupled algebraic equations 5 of the form
in which G vv McRae^. They correspond to a threshold effect in an elastic channel near 2 the threshold for an inelastic process . The conventional "n -order primary Bragg peaks" result from taking all of the T^ to be identical constants.
Additional resonant peaks and minima in I (E) occur because T ^ t in the solutions of Eqo [6a]. We refer to them as "higher-order" Bragg peaks.
The criteria for these higher-order peaks depends both on the Bravais net 2 parallel to the surface and on the geometry of successive scattering planes .
Hence, the energy at which they occur is a direct and rather sensitive con sequence of the geometry of the ion-core arrangement in the top few layers Concluding with the question of the interpretation of experimental data, we first note that the relation between lattice geometry and the features of the intensity profile is likely to be simply only at energies below that of the n=2 primary .Bragg peak, unless the electron ion-core scattering is sufficiently weak that only primary Bragg peaks occur at higher energies.
on metals The most extensive low-energy data/has been taken on the (110), (100), and The numerical solutions to Eqs.
[ô] for a normally~incident beam give 3 results similar to those shown in Fig. 3 with the n=l Bragg peak apparently occurring as a high-energy shoulder on the multiple-scattering structure. The values of the phase shifts were adjusted to describe the data.
The calculations were performed using Eqs. 
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